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DETAILED ACTION 
Status of Application/Amendment/Claims 

Applicant's response filed 2/15/2006 has been considered. Rejections and/or 
objections not reiterated from the previous office action mailed 1 1/15/2005 are hereby 
withdrawn. The following rejections and/or objections are either newly applied or are 
reiterated and are the only rejections and/or objections presently applied to the instant 
application. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 66-75 are pending in the application. 

Response to Arguments-35 U.S.C. 102 

Claims 66 and 72-74 stand rejected under 35 U.S.C. 102(b) as being anticipated 
by Kole et al. (US 5,627,274), for the reasons of record set forth in the office action 
mailed 6/14/05 and maintained 1 1/15/2005. 

Applicant argues that the current amendment to claim 66 to recite that the 
particle size is about 1 to about 5 microns should obviate the instant rejection because 
Kole et al. provide no teaching regarding particle size for delivery to the lung. 

Contrary to applicant's argument, Kole et al. teach a method of administering an 
oligonucleotide into a lung of a patient as a therapeutic in the treatment of disease, such 
as cystic fibrosis, via administering an aerosolized formulation of respirable particles to 
the lungs (see columns 5 and 6). 
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As evidenced by Clark (Aerosol Science and Technology, 22, 1995, pages 374- 
391), the respirable particles of Kole et al. would necessarily be about 1 to about 5 
microns, as instantly recited. 

Clark teaches that the successful administration of compounds to the lung 
requires the generation and delivery of 'fine' aerosols. Clark teaches that in order to 
avoid inertial impaction in the oropharyngeal cavity and reach the lung, aerosol particles 
of 7 |jm or less are required. Clark teaches that to reach the peripheral lung, the site of 
absorption for systemic therapy, particles of the order of 2 to 3 pm are required. Clark 
teaches that one of the major requirements of any medical inhaler is that it generates 
aerosols containing particles within the "respirable" size range (see page 374). 

Therefore, the "respirable" particles of Kole et al. would necessarily be in the 
"respirable" size range, as evidenced by Clark. 

This is further evidenced by Nyce et al. (WO/96/40266). Nyce et al. teach that 
particles comprised of antisense compound should be of respirable size, that is particles 
of a size sufficiently small to pass through the mouth and larynx upon inhalation and into 
the bronchi and alveoli of the lungs. Nyce et al. teach that in general, particles ranging 
from about .5 to 10 microns in size are respirable (see page 10). 

Additionally, applicant asserts that Kole does not address cell uptake because 
the assays are not performed in cells. As explained in the office action mailed 
1 1/15/2005, Kole et al. do not need to specifically exemplify the teachings in order for 
the teachings to be enabled. Kole et al. teach each of the method steps instantly 
claimed and therefore are as enabled as the instant claims. Furthermore, the elements 
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of Kole et al. are instantly claimed, which are presumed to be enabled. Since Kole et al. 
specifically teach a method of administering an oligonucleotide into a lung of a patient 
as a therapeutic in the treatment of disease via administering an aerosolized formulation 
of respirable particles to the lungs, the oligonucleotides of Kole et al. would necessarily 
be taken up by a cell in the lung. As evidenced by the 1.132 declaration submitted by 
applicant, these same method steps result in oligonucleotide uptake to at least one cell 
type in the lung. 

Therefore, the instant invention is anticipated by Kole et al. 

New Rejections 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 66 and 72-75 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kole et al. (US 5,627,274), as evidenced by Clark (Aerosol Science and 
Technology, 22, 1995, pages 374-391) and Nyce et al. (WO 96/40266), as explained in 
the 35 U.S.C. 102(b) rejection above, in view of Nyce et al. (WO 96/40266). 

The invention of the above claims is drawn to a method of administering an 
oligonucleotide into the lung of a mammal, comprising aerosolizing the oligonucleotide 
wherein the aerosol particles have a size of about 1 to about 5 microns, and introducing 
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the aerosolized oligonucleotide into the lung of the mammal, wherein the sugar moiety 
of at least one nucleoside unit is a 2'-0-substitued nucleoside unit, and the 
oligonucleotide is taken up by at least one cell type in the lung. The oligonucleotide is in 
an aqueous media such as sterilized, pyrogen free water or saline solution or in a saline 
solution or a powder. 

Kole et al. teach a method of administering an antisense oligonucleotide into a 
lung of a patient as a therapeutic in the treatment of disease, such as cystic fibrosis, via 
administering an aerosolized formulation of respirable particles to the lungs (see 
columns 5 and 6). Kole et al. teach formulations comprising the antisense 
oligonucleotide comprising sterile aqueous and non-aqueous solutions of the active 
compound, including saline or water. Kole et al. teach 2'-0-methyl modified 
oligonucleotides and teach that these modified oligonucleotides are resistant to 
nucleases and from stable hybrids with RNA that are not degraded by RNase H (see 
column 8). 

Kole et al. do not need to specifically exemplify these teachings in order for the 
teachings to be enabled. Kole et al. teach each of the method steps instantly claimed 
and therefore are as enabled as the instant claims. Furthermore, the elements of Kole 
et al. are instantly claimed, which are presumed to be enabled. Since Kole et al. 
specifically teach a method of administering an oligonucleotide into a lung of a patient 
as a therapeutic in the treatment of disease via administering an aerosolized formulation 
of respirable particles to the lungs, the oligonucleotides of Kole et al. would necessarily 
be taken up by a cell in the lung. As evidenced by the 1.132 declaration submitted by 



Application/Control Number: 09/315,292 Page 6 

Art Unit: 1635 

applicant, these same method steps result in oligonucleotide uptake to at least one cell 
type in the lung. 

Kole et al. do not teach oligonucleotides formulated in powders. 

Nyce et al. teach that respirable antisense oligonucleotides can be formulated to 
be liquid or solid (see page 10). Liquid compositions comprise the antisense compound 
and sterile, pyrogen free water. Nyce et al. teach that suitable formulations for delivery 
include powders (see page 12). Nyce et al. teach that respirable antisense 
oligonucleotides can be formulated into powders and effectively delivered with a 
metered dose inhaler. 

It would have been obvious to one of ordinary skill in the art to formulate the 
antisense oligonucleotide taught by Kole et al. in a powder, as taught by Nyce et al. 

One would have been motivated to formulate the respirable antisense 
oligonucleotide of Kole et al. in a powder because Nyce et al. teach that respirable 
antisense oligonucleotides are formulated into powders to be effectively delivered in a 
metered dose. 

Finally, one would have a reasonable expectation of success to formulate the 
respirable antisense oligonucleotide of Kole et al. in a powder because powders were 
known to be successful formulations for respirable antisense oligonucleotides, which 
are easily formulated into powders, rendering them useful for delivery via metered dose 
inhalers of various designs, as taught by Nyce et al. 

Thus in the absence of evidence to the contrary, the invention as a whole would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 
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Claims 66-75 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kole et al. (US 5,627,274), in view of Nyce et al. (WO 96/40266), as explained in the 35 
U.S.C. 103(a) rejection above, further in view of Nicklin et al. (WO 98/09633). 

The invention of the above claims is drawn to a method of administering an 
oligonucleotide into the lung of a mammal, comprising aerosolizing the oligonucleotide 
wherein the aerosol particles have a size of about 1 to about 5 microns, and introducing 
the aerosolized oligonucleotide into the lung of the mammal, wherein the sugar moiety 
of at least one nucleoside unit is a 2'-0-substitued nucleoside unit, and the 
oligonucleotide is taken up by at least one cell type in the lung. The invention is further 
drawn to modifications of the oligonucleotide. The oligonucleotide is in an aqueous 
media such as sterilized, pyrogen free water or saline solution or in a saline solution or 
a powder^ 

Kole et al. does not teach 2'-alkoxyalkoxy, 2 , -0-methoxyethyl, or 2'-0- 
dialkylaminooxyalkyl modifications. Kole et al. does not teach phosphorothioate, 
methylphosphonate, or non-phosphorous containing linkages. 

Nyce et al. is further relied upon for teaching methylphosphonate and 
phosphorothioate linkages to render respirable antisense oligonucleotides more stable 
in vivo (see page 7). 

Nicklin et al. teach antisense oligonucleotides and teach that modification of 
antisense oligonucleotides confers increased nuclease resistance, increased uptake 
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into cells, and increased binding affinity for the RNA target (see page 2). Nicklin et al. 
teach 2 modifications including 2 , -alkoxyalkoxy, 2'-0-methoxyethyl, and 2'-0- 
dialkylaminooxyalkyl modifications. Nicklin et al. teach phosphorothioate, 
methylphosphonate, and non-phosphorous containing linkage modifications (see pages 
4 and 5). 

It would have been obvious to one of ordinary skill in the art to incorporate 2'- 
alkoxyalkoxy, 2'-0-methoxyethyl, or 2'-0-dialkylaminooxyalkyl modifications, as taught 
by Nicklin et al., as well as phosphorothioate or methylphosphonate linkages, as taught 
by Nyce et al. and Nicklin et al. into the antisense oligonucleotide of Kole et al. It would 
have been obvious to incorporate non-phosphorous containing linkage modifications, as 
taught by Nicklin et al. into the antisense oligonucleotide of Kole et al. 

One would have been motivated to incorporate each of the modifications into the 
antisense oligonucleotides of Kole et al. because Nicklin et al. teach that these 
modifications confer increased nuclease resistance, increased uptake into cells, and 
increased binding affinity for antisense oligonucleotides. Additionally, Nyce et al. teach 
that modifications render respirable oligonucleotides more stable in vivo. Furthermore, 
Kole et al. teaches 2 , -0-methyl modified oligonucleotides and teach that these modified 
oligonucleotides are resistant to nucleases and from stable hybrids with RNA that are 
not degraded by RNase H (see column 8), so one would have been motivated to 
incorporate other modifications that were known to offer the same benefits. 

One would have a reasonable expectation of success to incorporate each of the 
modifications taught by Nicklin et al. or Nyce et al. into the antisense oligonucleotides of 
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Koie et al. because each of these modifications were known to benefit antisense 
oligonucleotides, as taught by Nicklin et al. or Nyce et al. Therefore, one would 
reasonably expect for these modifications to increase nuclease resistance, increase 
uptake into cells, and increase binding affinity of the oligonucleotides of Kole et al. as 
well. 

Thus in the absence of evidence to the contrary, the invention as a whole would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amy H. Bowman whose telephone number is 571-272- 
0755. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Peter Paras can be reached on 571-272-4517. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
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problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 



Amy H. Bowman 
Examiner 
Art Unit 1635 
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